Cloning, biochemical characterisation, tissue localisation and possible post-translational regulatory mechanism of the cytosolic phosphoglucose isomerase from developing sunflower seeds.
Lipid biosynthesis in developing sunflower (Helianthus annuus L.) seeds requires reducing power. One of the main sources of cellular NADPH is the oxidative pentose phosphate pathway (OPPP), generated from the oxidation of glucose-6-phosphate. This glycolytic intermediate, which can be imported to the plastid and enter in the OPPP, is the substrate and product of cytosolic phosphoglucose isomerase (cPGI, EC 5.3.1.9). In this report, we describe the cloning of a full-length cDNA encoding cPGI from developing sunflower seeds. The sequence was predicted to code for a protein of 566 residues characterised by the presence of two sugar isomerase domains. This cDNA was heterologously expressed in Escherichia coli as a His-tagged protein. The recombinant protein was purified using immobilised metal ion affinity chromatography and biochemically characterised. The enzyme had a specific activity of 1,436 micromol min(-1) mg(-1) and 1,011 micromol min(-1) mg(-1) protein when the reaction was initiated with glucose-6-phosphate and fructose-6-phosphate, respectively. Activity was not affected by erythrose-4-phosphate, but was inhibited by 6-P gluconate and glyceraldehyde-3-phosphate. A polyclonal immune serum was raised against the purified enzyme, allowing the study of protein levels during the period of active lipid synthesis in seeds. These results were compared with PGI activity profiles and mRNA expression levels obtained from Q-PCR studies. Our results point to the existence of a possible post-translational regulatory mechanism during seed development. Immunolocalisation of the protein in seed tissues further indicated that cPGI is highly expressed in the procambial ring.